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ABSTRACT 


The  potential  for  local  irritation  following 
intravenous,  paravenous,  intra-arterial,  intramuscular,  and 
subcutaneous  injections  of  hypertonic  saline/Dextran  70®  was 
evaluated  with  solutions  of  its  major  constituents, 
hypertonic  saline  (7.5%)  and  Dextran  70®  (6%)  in  normal 
saline,  in  male  New  Zealand  White  rabbits.  Ringer's  lactate 
was  also  evaluated  as  a  control.  Animals  were  observed  for 
signs  of  local  irritation  at  4,  24,  48,  and  72  hours  after 
the  injections.  Intravenous  injections  (0.5  ml)  of 
hypertonic  saline  or  Dextran  70®  resulted  in  an  increased 
incidence  of  bruises  at  the  injection  site  relative  to 
injections  of  hypertonic  saline/Dextran  70®  and  Ringer's 
lactate.  Paravenous  injection  (0.1  ml)  resulted  in  the 
transient  formation  of  injection  blebs  by  all  4  dosing 
solutions  and  isolated  bruising  at  the  hypertonic  saline, 
hypertonic  saline/Dextran  70®,  and  Dextran  70®  sites.  A  high 
incidence  of  hematoma  and  bruise  formation  was  observed  at 
the  intra-arterial  sites  (0.2  ml),  but  these  changes  were 
distributed  equally  among  the  four  dosing  solutions.  No 
clinical  signs  were  observed  at  the  intramuscular  injection 
sites  (0.5  ml) .  Only  transient  injection  bleb  formation  was 
observed  at  the  subcutaneous  sites  (0.5  ml).  The  clinical 
observations  following  injection  of  the  test  substances  were 
attributed  to  the  perivascular  leaJcage  of  blood  subsequent  to 
needle  insertion.  Designated  subsets  of  the  animals  were 
suomitted  for  necropsy  at  4,  24,  48,  and  72  hours  after  the 
injections  for  gross  and  microscopic  evaluation  of  the 
injection  sites.  The  pathologic  findings  were  also 
consistent  with  leakage  associated  with  needle  insertion,  and 
were  of  minimal  clinical  significance.  These  results  suggest 
that  hypertonic  saline/dextran  and  its  constituents  are  no 
more  irritating  than  Ringer's  lactate  when  admini.stered  by 
intravenous,  paravenous,  intra-arterial,  intramuscular,  or 
subcutaneous  injection. 
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Paravenous  Injection,  Intra-arterial  Injection, 
Intramuscular  Injection,  Subcutaneous  Injection, 
Hypertonic  Saline/Dextran  70®,  Hypertonic  Saline, 
Dextran  70®,  New  Zealand  White  Rabbits 
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MEMORANDUM  FOR  RECORD 

SUBJECT:  GLP  Compliance  for  GLP  Study  88004 

1.  This  is  to  certify  that  in  relation  to  LAIR  GLP  Study  88004, 
the  following  inspections  were  made: 

27  January  1988  -  Protocol  Review 

11  May  1988  -  Animal  Receipt/Room  Inspection 

07  June  1988  -  Dosing 

07  June  1988  -  Necropsy  (4-Hour) 

09  June  1988  -  Observations  &  Weighing 

13  June  1988  -  Histology 

2.  The  institute  report  entitled  "Local  Irritation  Toxicity 
Study  of  Hypertonic  Saline/Dextran  70  and  Constituents  in  New 
Zealand  Rabbits,"  Toxicology  Series  244,  was  audited  on 

21  November  1988. 

CAROLYTTM.  LEWIS,  MS 

Diplomate,  American  Board  of  Toxicology 
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Local  Irritation  Toxicity  Study  of  Hypertonic 

Sa  - ine/Dext ran  70®  and  Constituents  in  New  Zealand 

White  Rabbits  --  Zaucha  et  al 


INTRODUCTION 

During  conventional  land  warfare  it  has  been  estimated 
tr.at  90%  of  the  deaths  occur  either  in  the  field  or  en  route 
to  a  fixed  medical  treatment  facility  and  that  50%  of  those 
deaths  occur  due  to  hemorrhage  (1) .  Conventional  treatment 
cf  hemorrhage  has  involved  infusion  of  isotonic  resuscitation 
fluids  at  volumes  equivalent  to  two  or  three  times  the  volume 
of  blood  lost  (2).  Supplying  this  volume  of  resuscitation 
fluid  on  the  battlefield  for  treatment  of  multiple  casualties 
os  not  feasible. 

.hypertonic  crystalloid  solutions  have  been  used  for  the 
past  7u  years  in  the  treatment  of  hemorrhage  (3) .  However, 
the  consensus  has  been  that  unless  followed  by  replacement  of 
t;.e  lost  blood  volume,  the  beneficial  effects  of  treatment 
v.-ith  hyperosmotic  solutions  are  transient  (4)  .  Recently,  the 
addition  of  a  hyperoncotic  colloid,  6%  Dextran  70®,  to  the 
hypertonic  crystalloid,  7.5%  saline,  has  significantly 
extended  96-hour  survival  rates  compared  with  those  obtained 
v.'ith  normal  saline  or  7.5%  saline  (5).  If  the  effectiveness 
of  this  hypertonic  saline/Dextran  therapy  is  verified  by 
clinical  trial,  it  would  be  a  significant  advance  in  the 
treatment  of  blood  loss  due  to  traumatic  injuries. 

As  with  any  new  treatment  regimen,  there  are  potential 
risks.  Low  molecular  weight  dextran  may  cause  bleeding 
':;bnor.malities  and  phlebitis  or  interfere  with  the  cross- 
m.atching  of  blood  (6)  .  Hypertonic  soluticns  may  cause 
neurologic  abnormalities  induced  by  the  rapid  increases  in 
t sm.ola  1  it  ies  (7-5)  or  cardiac  arrhythmias  induced  by  the 
r.ypokalemia  associated  with  the  rapid  expansion  of 
extracellular  space  (2,  10).  Consequently,  the  Division  of 
Toxicology,  Letterman  Army  Institute  of  Research,  was  tasked 
to  provide  an  acute  and  subchronic  toxicity  profile  of  the 
7,5%  hypertonic  saline/6%  Dextran  70®  resuscitation  fluid 
(HSD) .  This  report  describes  the  results  of  a  local 
irritation  study  of  HSD  in  male  New  Zealand  White  rabbits. 


Ir.e  o.ojective  of  this  study  was  to  determine  the  local 
:Lritaticn  rjotential  of  hypertonic  saline/Dextran  70®  in  male 
y  .■■■  Zoa'and  W.nite  rabbits. 
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MATERIALS 

Test  Substance 

Name:  Hypertonic  saline/Dextran  70® 

LAIR  Compound  Code:  TP96 

Lot  Number:  NC  54845 

Expiration  Date:  31  December  1988 

Composition  per  100  ml:  Dextran  70®  6  g 

sodium  chloride  7.5  g 

water  for  injection  to  100  ml 

Source:  Pharmacia  LEO  Pharmaceuticals 

Uppsala,  Sweden 

Test  Substance  Constituents 

Name:  Hypertonic  saline  (7.5%) 

LAIR  Compound  Code:  TP98 

Lot  Number:  I  318712 

Expiration  Date:  31  December  1988 

Composition  per  100  ml:  sodium  chloride  7.5  g 

water  for  injection  to  100  ml 

Source:  Pharmacia  LEO  Pharmaceuticals 

Uppsala,  Sweden 

Name:  Dextran  70® 

LAIR  Compound  Code:  TP95 

Lot  Number:  NE  54941 

Expiration  Date:  31  May  1989 

Composition  per  100  ml:  Dextran  70®  6  g 

sodium  chloride  0.9  g 

water  for  injection  to  100  ml 

Source:  Pharmacia  LEO  Pharmaceuticals 

Uppsala,  Sweden 


c'l  cr  s.i 
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Name:  Ringer's  lactate 

LAIR  Compound  Code:  TP97 

Lot  Number:  NC  54847 

Expiration  Date:  31  December  1988 


Composition  per  100  ml:  sodium  chloride  600  mg 

potassium  chloride  30  mg 

calcium  chloride 
dihydrate  20  mg 

sodium  lactate  310  mg 


water  for  injection  to  100  ml 

Source:  Pharmacia  LEO  Pharmaceuticals 

Uppsala,  Sweden 

Other  test  substance  information  is  presented  in 
Appendix  A. 

Animal  Data 

Twenty-six  male  New  Zealand  White  rabbits  (Elkhorn 
Rabbitry,  5265  Starr  Way,  Watsonville,  CA  95076)  were 
assigned  to  this  study.  They  were  identified  individually 
v/ith  neck  bands  (E-Jay  International  Inc.,  P.O.  Box  1835, 
lendora,  CA  91740) .  Two  of  the  rabbits  were  utilized  for 
uality  control  necropsy.  The  animal  weights  on  receipt 
anged  from  2.0  to  2.6  kg.  Additional  animal  data  appear  in 
Appendix  B. 

Hu  sb  s  mi  r V 

Study  animals  were  individually  housed  in  stainless 
steel,  battery-type  cages  with  screened  bottoms,  in  racks 
equipped  with  automatically  flushing  dump  tanks.  The  diet, 
fed  at  approximately  150  g  per  day  (refilled  each  morning) , 
c'nsisted  of  Certified  Purina®  Rabbit  Chow  5322  (Ralston 
lurina  Company,  St.  Louis,  MO);  water,  purified  by  reverse 
:.u.mosis,  was  provided  by  continuous  drip  from  a  central  line. 
T.ue  a.timal  room  temperature  and  humidity  were  continuously 
m.tnitored  by  hygrothe rmograph .  The  temperature  was 
■maintained  in  a  range  from  20.0°C  to  25.6°C,  with  a  relative 
Lumidity  range  of  27  to  65%,  with  occasional  spikes  to  as 
nigh  a.s  84%  during  room  cleaning.  The  photoperiod  was  12 
hours  of  light  per  day  (0600  -  1800  hours) . 
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METHODS 

This  study  was  conducted  in  accordance  with  FDA 
guidelines  (11)  and  LAIR  SOP-OP-STX-114,  "Local  Irritation 
Bioassay"  ( 12 )  . 

Group  Assignment /Acclimation 

Since  animals  were  to  be  terminated  at  four  different 
time  intervals  following  dosing,  they  were  randomized  into 
four  groups  of  6  animals  each.  Each  group  was  further 
divided  into  2  subgroups  (a  &  b)  of  3  animals  each. 

Allocation  was  accomplished  using  a  computer-based, 
stratified,  weight-biased  method.  The  XYBION  Path/Tox  AESLCT 
Animal  Allocation  Program  was  used  in  conjunction  with  a  VAX 
750  Computer. 

The  study  animals  were  acclimated  for  46  days  before  the 
day  of  dosing.  During  this  period  they  underwent  a  10  day 
treatment  of  sul faquinoxaline  in  the  drin)cing  water  for 
coccidiosis,  were  checlced  daily  for  signs  of  illness,  and 
weighed  weekly. 

Dose  Levels.  Preparation,  and  Analysis 

The  local  irritation  potential  following  intravenous, 
paravenous,  intra-arterial,  intramuscular,  and  subcutaneous 
injections  for  2  of  the  4  intravenous  formulations  was 
evaluated  in  each  animal,  1  solution  being  injected  on  the 
right  side  and  1  solution  on  the  left  (Table  1) .  The 
following  dose  levels  were  used;  intravenous,  0.5  ml  at  a 
rate  of  0.1  ml/10  seconds;  paravenous,  0.1  ml  in  10  seconds; 
intra-arterial,  0.2  ml  at  a  rate  of  0.1  ml/10  seconds; 
intramuscular,  0.5  ml  in  10  seconds;  and  subcutaneous,  0.5  ml 
in  10  seconds.  Solutions  were  used  as  supplied  by  the 
manufacturer,  Pharmacia  LEO  Pharmaceuticals.  Analysis  of  the 
dosing  solutions  was  provided  by  Pharmacia  LEO 
Pharmaceuticals.  Additional  chemical  data  are  presented  in 
Appendix  A. 

Test  Procedures 

The  potential  for  local  irritation  of  hypertonic 
saline/Dextran  70®  (HSD)  was  evaluated  in  parallel  with 
solutions  of  its  major  constituents,  hypertonic  saline  (HS, 
7.51)  and  Dextran  70®  (DEX  70,  6%)  in  normal  saline,  with 
Ringer's  lactate  (LRS)  serving  as  the  control.  The  dosing 
solutions  were  administered  at  the  following  injection  sites: 
intravenous  via  the  marginal  ear  vein  as  close  to  the  tip  of 
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Table  1 
DOSE  GROUPS 


Group 

Right  Side 

Left  Side 

4 'hr  sacrifice 
la 

HSD 

Ringer's  lactate 

lb 

hypertonic 

saline 

Dextran  70® 

24-hr  sacrifice 
2a 

HSD 

Ringer's  lactate 

2b 

hypertonic 

saline 

Dextran  70® 

48-hr  sacrifice 
3a 

HSD 

Ringer's  lactate 

3b 

hypertonic 

saline 

Dextran  70® 

72-hr  sacrifice 
4a 

HSD 

Ringer's  lactate 

4b 

hypertonic 

saline 

Dextran  70® 

the  ear  as  feasible,  paravenous  immediately  medial  to  the 
marginal  ear  vein  approximately  1  inch  proximal  to  the 
intravenous  site,  intra-arterial  via  the  central  artery  of 
the  ear  near  the  base  of  the  ear,  intramuscular  in  the 
lateral  compartment  of  the  thigh  (m.  vastus  lateralis) ,  and 
subcutaneous  in  the  dorsolateral  thoracic  region  immediately 
caudal  to  the  scapula.  The  hair  on  the  injection  sites  was 
clipped  with  Oster  clippers  (Oster  model  A5,  size  40  blade. 
Sunbeam  Corporation,  Milwaukee,  WI  53217)  on  the  day  before 
dosing.  Injections  were  made  using  tuberculin  syringes 
(Becton  Dickinson  &  Co.,  Rutherford,  NJ  07070,  Lot  No.  7H355) 
and  23-gauge,  3/4-inch  needles  (manufactured  by  Nipro  Medical 
Industries  LTD.,  Tokyo,  Japan,  for  Philadelphia  Biologies 
Center,  1015  Chestnut  Street,  Philadelphia,  PA  19107,  Lot  No. 
82H31G) .  A  12-inch  length  of  PE-50  polyethylene  tubing  (Clay 
Adams,  Division  of  Becton  Dickinson  &  Co.,  Parsippany,  NJ 
'"7054,  Lot  No.  93131,  exp.  date  6/92)  was  used  to  attach  a 
s  cond,  hubless  needle  to  the  needle  on  the  syringe  to 
facilitate  completion  of  the  intravascular  injections. 
Immediately  following  the  injection,  digital  pressure  was 
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Coccidiosis  was  diagnosed  during  t.ie  qjarantine  period 
{13  May  1988).  A  0.1%  solution  of  sulfaquinoxaline  (MSD  AG 
Vet,  Division  of  Merck  Co.,  Inc.,  Lot  No.  EZA-715)  in  the 
drinking  water  was  administered  from  13  May  1988  to  22  May 
1983  to  all  study  animals. 

Group  la  (HSD  right  side  and  LRS  left  side)  had  only  2 
ani.mals  instead  of  3  because  animal  88F00114  died  on  5  Jun 
86,  2  days  prior  to  dosing. 

The  area  around  each  injection  site  was  marked  v;ith  ink 
im-mediately  after  completion  of  each  injection  rather  than  at 
Che  ti.me  of  shaving  of  the  sites. 

It  is  believed  that  these  changes  had  no  adverse  effects 
on  the  results  of  this  study. 

Storage  of. Raw  .Data.aod..  Final .  Rep-Ort 

A  copy  of  the  final  report,  study  protocol,  raw  data, 
retired  SOPs,  and  an  aliquot  of  the  test  compound  will  be 
retained  in  the  Letterman  Army  Institute  of  Research 
Archives . 


RESULTS 

Clinical  Observations. 

The  clinical  observations  included  bruises,  hematomas, 
subcutaneous  blebs,  nodules,  and  erythema  of  the  injection 
sites . 

The  most  frequently  observed  sign  at  the  intravenous 
injection  site  was  the  presence  of  bruises  (18  of  46)  .  The 
greatest  incidence  of  bruising  was  observed  at  the  HS  and  DEX 
70  sites  (7  of  12  and  5  of  12,  respectively) .  Bruises 
developed  within  24-48  hours  and  appeared  to  decrease  in  size 
over  time.  Hematomas  were  observed  at  the  HS  and  DEX  70 
sites  (1  of  12  and  2  of  12,  respectively)  4  hours  after 
injection.  The  hematomas  resolved  into  bruises  by  24  hours. 

The  most  frequently  observed  sign  at  the  paravenous 
injection  site  was  the  presence  of  injection  blebs  (6  of 
46) immediately  following  injection.  The  majority  of  blebs 
resolved  within  4  hours  without  residual  effects.  Bruising 
v/as  observed  at  the  HS,  HSD,  and  DEX  70  sites  (2  of  12,  1  of 
11,  and  1  of  12,  respectively) .  The  majority  of  the  bruises 
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DISCUSSION 


CONCLUSION 


Mcai  observations  following  the  int raver.c^s , 
i  ;.r  r  a-arterial ,  intramuscular,  and  subcutan-j ;  >...s 
iiVL-'j:  tonic  sal ine/dext ran,  hypertonic  sclinc, 
and  Ringer's  lactate  could  all  be  attribute  i  to 
tlar  leakage  of  blood  subsequent  to  needle 
:'oi  lowing  intravenous  injection  of  HS  and  DEX  70, 
td-'served  at  an  increased  incidence  relative  to 
:  HSD  or  LRS .  However,  the  majority  of  bruises 
iy  72  hours  in  those  animals  observed  thscugh 
itudy  period.  The  increased  incidence  of  signs 
-arterial  sites  was  due  to  the  greater  arterial 
r-.-lative  to  the  pressure  at  other  injection 
resulted  in  increased  extravasation  of  blrod 
;ra-arterial  injections.  The  occurrence  cf  blebs 
iota;. ecus  and  paravenous  injections  were 
:r.-,.;l  ,eguela  to  injection  technique.  None  of 
..tion..  caused  clinical  signs  following 
r  1 je  St  ion  . 

roits  t.oscle  degeneration  and  associated 

grossly  and  microscopically  at  ne  ircpsy 
guei.se  ef  either  hemorrhage  or  the  i  nt  r^  iuct  ion 
■c  :  i 1 ,  i.e.  fur,  introduced  as  a  result  oi 

The  muscle  degeneration  and  inf  lam.’tat  ion 
re  of  little  clinical  significance  and 
c  heal  with  no  residual  morpholog ica 1  or 
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Appendix  A;  CHEMICAL  DATA 


Pharmacia 


6  %  DEXTHAN  70  IN  7,5  % 
scniu;-!  CHLORIDE  INJECTION 


CERTIFICATE  OF  ANALYSIS  1988-12-19 


ChifjeNo.  NC  5'1845 


Inherent  viscosity 

27  ml/g 

Absorbance  (375  nm,  10  mm) 

0,006 

pH 

4,6 

Heavy  metals 

<  5  ppm 

Sodium  chloride 

74,7  g/lOOO  ml 

Dextran  "’O 

60  g/1000  ml 

Particulate  mattei 

passed  test 

Sterility 

passed  test 

Pyrogens 

passed  test 

Released  for  clinical  trials. 


Pharmacia  AB 

Analytical  Chemistry  Department 


SITsabet  f'f arfs'son 

^r»T  •<jOF*a~  TtHofton* 

?hBrmac'«AB 

S75»8?U0P»ta  Nj«0181  6  30  00 

5w»o«'^  Iftt  18  ■  fi  30  00 


ph«rm«Ci« 

WPOMI* 


T*iM  Tn#COpi*F 

78027  N»t0t8.1S4i  35 

Ohtrmup  t  Int  ♦'46  18  15  4l  35 


»  4*0/) 
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Pharmacia 
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Appendix  A  (cont.):  CHEMICAL  DATA 


Pharmacia 


Certificate  of  analysis 


Name;  MACRODEX  60  mg/m)  in  Normal  saline 


Item  No.:  ItMSIOQQ 


Lot  No.:  nE  54941 


Test 

Result 

Tolerance  limit 

Method 

Inherent  viscosity 

ml/g 

26 

25-28 

03700 

Colour 

0.01 

Mox.  0,04 

03811 

pH 

4,9 

Q 

C'. 

O 

USP  XX  p.  968 

HogvY  metals  ppm 
Assay  for 

<5 

Mox.  5 

USP  XX  p.  909 

-  sodium  chloride 

g/l 000ml 

8,88 

8,10-9,90 

02355 

-  dextran  70 

g/ 1000ml 

59 

54-66 

02356 

Sterility 

Passed  test 

To  pass  test 

02885 

f\rogens 

Passed  test 

To  poss  test 

1 

02983 

The  identity  is  assured  through  strict  adherence  to  established  GMP  rules  throughout 
the  manufacturing  procedures. 


Released  for  sale:  198'/-06-25 


Pharmacia  AB 

Quality  Control  Decort.ment 


MatsWiberg  / 


M09 


PtCrmockj  AB 
3-751  82  UPPSALA 
Sweden 


Tciephion^ 
Noroia  - 163000 
ht  +46  18  163000 


76027  phormu  5 


Telefax 

NatOia- 154135 
Int  +46  18  154135 


^4  SO/1 
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Appendix  A  (cont.):  CHEMICAL  DATA 


Pharmacia 


PfOduCt 


CERTIFICATE  OF  ANALYSIS  1933-;:  ; 


LACTATED  RINGER'S  INJECTION 


CharstNo.  NC  5/18-17 


pH 

Haavy  metals 

Sodium 

Potassium 

Calcium 

Chloride 

Lactate 

Particulate  matter 

Sterility 

Pyrogens 


5, a 

<  5  ppm 

127  mmol/1000  ir.l 
3,91  mmol/1000  ml 
1,30  mmol /I 000  ml 
105,5  romol/lOCQ  ml 
27,2  mmol/1000  ml 
passed  test 
passed  test 
passed  test 


Released  for  clinical  trials. 
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7A077  N*t  018-ifi  41  36 
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Appendix  B:  ANIMAL  DATA 


.  1  /us  cun i  cu  I  us 

i  !  ,'l  ;  i  (  I  i  1  i  t-  C 

.horn  K.'ibbitry 
h  Sharr  Way 
sonv; 1 le,  CA  95076 


;  ;  ■  j.ni  o8 

; : .  1  n  s  8 
:  hob  38 
'  L-h.'b  8  8 

•,n,r  ::i  i  on  :  Weight  bias,  stratified  animal 
iXV;,-;.':'  r-l-dical  Systems  PATH/tox  AESLCT  Animal 
.rogtonn) 

•.icli  oionp:  la  2 

lb  3 

2a  3 

2b  3 

3a  3 

3a  3 

4a  3 

4b  3 

an  i ,1  lo  cit  start  of  study:  Normal 
:  .i'  riosing:  2.4  -  3.9  kg 

n  j  :  •■•.inres:  Neck  band 

h  ;  nuarant  Lne/acclimatiori  1  A[.u‘il  1983 

i; :  •  !  .airorat.ory  rabbit  is  the  standarti 

local  i  rrit.ation  studios  and  i  s>  accc-[>t.(.'d 
it  ■ :  y  or  ’iicies  . 
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Appendix  C:  HISTORICAL  LISTING  OF  STUDY  EVENTS 


DaLg 


Event 


21  Apr  88 


22,  29  Apr, 

5,  13,  20,  27 
y.ay,  3,  7  Jun  8  8 

22  Apr  88  - 
9  Jun  88 


Animals  arrived  at  LAIR.  They  were 
observed  for  illness  and  caged  in 
the  GLP  Suite.  Twenty-si;-;  animals 
v/ere  assigned  to  the  study. 

Animals  were  weighed. 


Animals  were  observed  twice  daily. 


2  May  88 


Quality  control  animals  were 
submitted  for  necropsy. 


o  Jui'i  88 


Animals  were  randomized  into  groups. 


6  Jun  88 


Animals  were  shaved. 


7  Jun  88 


8  Jun  88 


9  Jun  88 


Animals  were  dosed  between  0900  and 
1230  hours.  Observations  and 
inspection  of  injection  sites  were 
conducted  immediately  after  dosing 
and  four  hours  later.  Group  1 
animals  were  weighed  and  submitted 
for  necropsy  four  hours  after  dosing 
was  completed. 

Animals  were  observed  in  a.m.  and 
p.m.  for  clinical  signs.  Injection 
sites  were  inspected  24  hours  after 
dosing  was  completed.  Group  2 
animals  were  weighed  and  submitted 
for  necropsy  24  hours  after  dosing 
was  completed. 

Animals  were  observed  in  a.m.  and 
p.m.  for  clinical  signs.  Injection 
sites  were  inspected  48  hours  after 
dosing  was  completed.  Group  3 
animals  were  weighed  and  submitted 
for  necropsy  48  hours  after  dosing 
was  completed. 
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(cont.):  HISTORICAL  LISTING 

OF  STUDY  EVENTS 


Event 

Animals  were  observed  in  a.m.  and 
p.m.  for  clinical  signs.  Injection 
sites  were  inspected  72  hours  after 
dosing  was  completed.  Group  4 
animals  were  weighed  and  submitted 
for  necropsy  72  hours  after  dosing 
was  completed. 
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Appendix  D:  INDIVIDUAL  ANIMAL  HISTORIES 
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Appendix  F:  PATHOLOGY  REPORT 

GLP  STUDY  88004 

;  iiic'ipal  1  i  M.'il'.or ;  CPT  Gary  Zancha 

-i'rincipaL  J  nvt.‘5;t  igator :  CPT  Denzil  Frost 
athologist:  MAJ  David  Young 

INTRODUCTION 

Study:  Loc:a Irritation  Study 

Test  Compou.ud:  Hypertonic  Saline/Dextran  Solution  (fiSD) 
At,  imai;  Rai'tjt,  New  Zealand  White,  2.5-3.  5  kg,  Male. 

.cage  Groiips: 

Group  i  (controls)  Lactated  Ringers  Solution 

Group  2  Hypertonic  Saline/Dextran  Solution 

Group  3  Hypertonic  Saline 

Grou.p  4  Dextran  70® 

'.  SUMt-l/\FY  OF  PROCEDURES: 

Euthanasia:  Ketamine,  IM  followed  by  Sodium 

Pentobarbital,  IC 

Fi;-;ative:  10%  Neutral  Buffered  Formalin 

Histopathology:  Routine 

Cther  Procedures:  Gross  observation  and  measurement  of 

injection  sites. 

II.  GROSS  FINDINGS:  Measurements  of  the  injection  sites 

made  at  necropsy.  The  sites  were  scored  on  the  area  (in 
of  observable/palpable  skin  blebbing  or  displacement. 

•ue  grading  criteria  are  as  listed  in  Table  1.  The  incidence 
m.m.ary  of  all  q:  jss  findings  is  listed  in  Table  2. 

MICROSCOPIC  FINDINGS:  Tissues  saved  for  microscopic 
nation  frou;  -.11  groups  were  skin  sections  from  the  5 
:.’-'.;:t:on  cites  and  muscle  from  site  5  (thigh)  which 

t,  i  Lf-'ci  'iro.ss  ;,;;anges.  Three  sections  of  skin  from  each 
.  ,ri  v.'f;.:  taken;  one  from  the  actual  site  of 

•■■■!  '  ;.u  ti.'.d  ions  1  cm  distal  and  1  cm  pj.o.-.imial  to  the 

■.'•■'•rion  'ite.s.  All  3  sections  per  site  were  evaluated  and 
;  in:  war:  ba.se;:  on  the  most  severely  affected  section. 

;  irCb-  3  lin.tr;  the  incidence  summary  (with  percentages) 

:  :■  i  -  •rns  ■  c:  observation  for  all  animals.  Table  4 
:.tai:..s  tho>  incidence  summary  of  non-neoplastic  graded 
i  r  c  diagrooses  evaluated  using  the  Kolmogorov-Smirnov 


O'  a  f-' 
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Appendix  F  (cont.):  PATHOLOGY  REPORT 

■••.•o-aailed  test.  This  analysis  revealed  no  significant 
ifference  from  controls  at  the  0.05  level.  Annex  A  lists 
ody  weight,  gross  findings  and  microscopic  diagnoS'''S  f.;: 
each  individual  animal  in  all  groups. 

The  most  common  lesion  noted  in  both  control  ar-d 
experimental  groups  was  hemorrhage,  frequently  with  an 
associated  acute  to  subacute  dermatitis.  Minimal  to  miii 
skeletal  m.uscle  degeneration  was  occasionally  present, 
primarily  in  the  thoracic  and  thigh  injection  sites,  with 
infrequent  mdnimal  acute  myositis.  The  inflammation,  and 
a  lesser  degree,  the  muscle  degenerative  changes  appear  •. 
a  consequence  of  the  hemorrhage  or  from  foreign  materia i 
(i.e.,  fur)  in  the  dermis  as  a  result  of  the  injectici*.  A 
hemorrhage  and  associated  inflammation  were  likely  to  re:.;o 
without  permanent  morphologic  or  functional  alteration. 

V.  SUMt'iARY  COMMENTS:  Dermal  and  subcutaneous  herr.orriia ge 
occurred  frequently  without  significant  differences  in  all 
groups.  Acute  to  subacute  inflammation,  occurring  with  ie 
frequency,  was  also  present  in  all  groups  and  was  a  dirrci 
and  expected  response  to  hemorrhage.  Moderate  acute 
inflammation  was  almost  always  associated  with  fragm.enrs  c 
fur  displaced  within  the  dermis.  Although  not  evid'-mt  fro 
the  appendices,  subjectively  the  acute  inflammatory  resp':r. 
were  predominantly  seen  in  the  4  and  24  hour  interim! 
sacrifice  animals  and  the  subacute  inflammation  was  prim.ar 
in  the  older  lesions  (48  and  72  hours).  Skeletal  musch- 
degeneration,  sporadically  found  in  all  groups,  may  hav*;-  b 
an  incidental  finding;  those  associated  with  an  acute 
m^yositis  were  r^ost  likely  related  to  the  inflammatory  aspe 
of  hemorrhage.  Ulcerative  dermatitis  was  an  occasional  fc 
lesion  indicating  the  actual  epidermal  site  of  injection. 

All  of  the  hemorrhage,  muscle  degeneration  and 
associated  inflammation  were  of  unlikely  clinical 
significance  and  would  be  expected  to  heal  with  no  re::iJ:ia 
rr.orp.nological  or  functional  alteration. 
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Appendix  F  (cont.):  PATHOLOGY  REPORT 

iier  lesions  present  in  tne  lung,  digestive  tract, 
odes  and  ears  were  incidental  findings  and,  while  they 
iect  a  concurrent  bacterial  or  parasitic  infection, 

“Ic  to  no  relationship  to  the  skin  and  muscle  changes. 


/’ip 

G.  DAVID  YOUNG,  DVM 
r-iAj,  VC 

Division  of  Pathology 
19  August  1988/dbj 
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TABLE  1 

Grading  Criteria  for  Gross  Finding  at  Injection  fit'-G 

1  =  0-0.9  cm^ 

2  =  1 . 0-1 . 9 

3  =  2. 0-2 . 9  cm'’ 

4  =>3.0  cm^ 


GLP  88004 

GLOSSARY  OF  MICROSCOPIC  FINDINGS 

1.  Hemorrhage  -  Variable  amounts  of  red  blood  cells  (RPCs) 
present  within  the  dermis  and/or  subcutaneous  tissue. 
Occasional  white  blood  cells  (heterophils  and  monocytes)  we 
scattered  among  the  RBCs.  Occasionally  associated  with  the 
hemorrhagic  sites  were  foci  of  collagen  degradation  and 
infrequent  segmental  fibrinoid  necrosis  of  the  muscular 

wdll  (site  of  intra-arterial  injection).  The  degree 
of  hemorrhage  was  graded  on  the  basis  of  relative  amount  of 
•'BCs,  expansion  of  tissue  and  obliteration  of  normal  skin 
cytoarchitecture .  Severity-grading  criteria  are  as  follows 

1  =  Scattered  individual  to  small  aggregates  of  RBCs 

coursing  between  and  mildly  separating  collagen 
fibers.  (Trace) 

2  =  Slightly  larger  aggregates  to  islands  of  RBCs 

dissecting  the  dermal  collagen  and/or  subcutaneoi; 
tissue,  often  in  a  linear  fashion,  with  enpann i on 
of  the  tissue.  No  to  little  obliteration  of  rise 
was  present.  (Mild) 

3  =  Lakes  of  RBCs  that  expand  dermis  and  subcutis, 

often  with  a  bulge  in  the  skin  surface  contour. 
Notable  cytoarchitectural  obliteration  was  prison 
Edema,  evidenced  by  clear  spaces  and  wider. ing  -f 
collagen/connective  tissue  fibers,  was  prru.rn'  . 
(Moderate) 
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:::a:a-  lira's  With  pr  ■■'ni:  ru‘nr  da-riaal  arui/c; 
a  ;  utainf'ous  expansion  and  ob  1  i  l.e rat  i (an ,  c  ;  ‘ 

:  ■  .d'-nq  trie  er.tirf  width  of  th';  ow.  r  ; 

;  :  .  witti  a  tonir'a  musruldrio,  tha 
..'.O',  .  to, -'n  trarismurai,  extending  from  dermio  t  : 
oohoot:  1  -s  .  (Marked) 

.'■■■.ere.  (Not  observed  in  this  study) 


roT'.at  it  is 


Presence  of  inflammatory  cells  with 
r'  .'utaneous  tisoio.  Almost  always  thi 
present  with  ;  ■•morrhage  and  in  gri  a 
:',>c;en  with  trie  foimorrhage  alone.  Tne 
iltrate  was  primarily  of  two  distinct 
into  acute  and  subacute  responses. 


L 


Acute  -  Ti'.e  inflammatory  cells  consisting 
iOt  ly  (and  often  exclusively)  of  heterophils. 

;  ■..'as  haded  on  the  relative  numbers  of  cells  preser.t. 

-  .scattered  cells  within  and  adjacent  to  sites  of 
l.emorri.age .  Heterophils  were  occasionally  observed 
within  vascular  lumina,  often  marginated  against 
tne  endothelium.  (Trace) 

-  Prorr,in*int  numbers  of  cells,  often  forming  small 
clust-.ers  with  the  dermis  and/or  subcutis.  (Mild) 

i  -  i.'rmerous  cells  within  the  dermis  and/or  subcutis, 
forming  aggregates  (microabscesses)  up  to  1  mm  in 
diameter.  Multiple  fragments  of  fur  were 
consistently  present  within  these  aggregates. 

(.'loner  a  f  e ) 

i  Diffus-:  infiltration  of  cells  within  the  dermis 

and/or  subcutis  with  the  complete  obliteration  of 
:.jrmal  structures.  (Marked) 

0  vore  (Not  observed  in  this  study) 


.  Subacute  -  The  presence  of  inflammatory  ced..s 
.  .r.  :  f  lyr  phocytes,  plasma  cells,  macrophages  and 

r  oiopi.lls .  These  infiltrates  were  almost  always 

i;.  as.iOci  at  ion  with  resolving  hemorrhage.  Grading 
the  .subjective  numbers  of  cells  present. 
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Appendix  F  (cent.): 

1  -  Presence  of  a  few  mononuclear  cells  vi":.'.: 

dermis  and/or  subcutis.  (Trace) 

2  ^  Prominent  cell  infiltration  of  tlr-^  : 

subcutis.  (Mild) 

/  -  Diffuse  infiltration  of  the  dermis  i.  ■  ■ 

(Moderate) 

■;  Diffuse  infiltrate  with  destructio;;  ou  d*':: 

and/or  subcutaneous  structures.  (Ma,' 

"  =  Severe  (Mot  observed  in  this  study 

3.  Superficial  ulcerative  dermatitis  -  This  ] f - :  : 
focalb/  present  on  the  skin  surface  and  consists  or  a:. 

1  ce  ra t  i ve ,  of'en  penetrating  lesion  with  dest  rue*' :  : : 
epido'io'is  and  cragulative  necrosis  of  the  supper  f  i  ■■  i '  ■ 
1 0  ons  ister.t  with  a  needle  puncture  of  the  skir.)  .  D 
sections  contained  a  variably  thickened  zone  of  r.ec; 
cellular  debris  and  keratin  overlying  the  ulcer.  7:. 
no  adjacent  inflammation  in  the  epidermis  or  dermis, 
as  present. 

■;  .  Mononuclear  cell  infiltration  -  The  prosrnc*- 
iyo’phocytes,  plasma  cells  and  macrophages  within  tho'  do, 
.■'.hese  ceils  occasionally  surrounded  adnexa  with  mir:.",  b 
'.iostruction  or  obliteration.  There  was  no  associat'  ; 
epidermal  infiltration  nor  any  adjacent  hemorrhagfu  i":. 
minimal  infiltration  was  restricted  to  the  reoion  f  tr. 
tip.  Coded  as  present. 

5.  Acute  folliculitis/perifolliculitis  -  Thi  s  ::  i  ri 

and  focal  lesion  consisted  of  acute  inflammation  armi  me 
si  the  base  of  hair  follicles  and  the  immediately  ad ;  ■  ■ 
u-.-r.^al  tissue.  The  inflammatory  ceil  infiltrate  was  '■ 
primarily  of  heterophils  and  lymphocytes.  Ceded  ‘-t  p:-^ 

1.  Acute  myositis  -  This  was  acu''e  inf  lamina’:  i  au, 

:.ai  nur-'cle.  Muscle  fibers  were  separated  by 
'  : . :  ’  1 1  rat  1  on  of  heterophils  and  fevj'^'r  macrophages  -a.-.d 
i  ■/:•  ph  : '  7 '■  0.0  .  Most  cases  contained  hemorrhage  that  . 
lasrger  rruscie  bundles  and  individual  .muscle  fibers.  i  ; 
:’:ore  00''/0're  rases  there  was  coagulative  necrcsi.s  of 
fin.-rs  and  phaoocytosis  of  t.he  necrotic  cellular  b 

.•■b:‘'r  ia  for  grading  severity  were  based  on  svib  j-'-ct  ; 

.0 :  I  :u- atory  cells  and  the  degree  of  necro.ois. 
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Appendix  F  (cont.);  PATHOLOGY  REPORT 

:  Mininial  detectable  infiltration  of  heterophils. 

(Trace) 

ir.  filtration  of  heterophils  and  few 
:r.  ..crop:'. ages  .  (Mi  Id) 

T rct.iner.t  heterophilic  infiltration  with  m.rnimal 
: ocrosis  of  skeletal  muscle.  (Moderate) 
fiifus'.-  heterophilic  infiltration  a.nd  necrosi.s  cf 
;cc:e.  (Marked) 

,  •■Vv-re  (Met  observ--d  this  study) 

Myocyte  degeneration  -  T;  ic  lesion  consists  cf 

c'Llc  (.T.acropi'.age:^ ,  ."^.jtellite  cells)  and  a  scant 
..1  i '1 ccau-M.urr  completely  filling  and  obscuring 
.  n  :  .a:  .'.kelet --.I  muscle  fibers.  There  was  usually  little 
;-y.:syte  uegeneration  and  rarely  were  other 
itc;  y  cel'.:-  present.  The  foci  of  degeneration  were 
:-nltiple  an:;  random  within  the  muscle  bundle.  This 
.  v.-as  coded  as  present  when  it  constituted  a  significant 
■  -  rical  feature. 


Subacute  fibrinous  pleuritis  -  This  moderate  inflammatory 
: n.' isted  a  diffuse  and  moderate  thickening  of  the 

.  i.'cy  plo'.'.ra  by  a  zone  of  loosely  arrayed  fibrin  and 

'.I.  ,,u-.;  'with  scattered  neovascularization  and  diffuse 
n ;  ut of  vu.riable  numbers  of  heterophils,  lymphocyt 
.  .  .  :i  :  '.'ll.:  a:',  i  .macrophages.  At  the  iunction  of  pulmc....r 
.  :.  :,.y:’a  and  the  thickened  pleura  were  numerous  lymphocy 
.email,  lymphatic  channels.  The  underlying  pulmonary 
.  c;:'.. itia  1  tissue  was  mildly  thickened  and  congested  with 

alveoli  containing  fibrin  and  edema.  This  lesion, 
.•  -  in  a  sincie  animal,  is  most  consistent  with  a 

infectien,  most  likely  Pasteurella  multocida. 


Ab.'^cessation  -  .-irmyie  mandibular  ly.mph  node  was 

:  ;.:1  /  cy  variable  numbers  of  hetercpt'.i  Is 

•  :  u  :  /:-,pn  jcytes,  plasma  ceils  and  rn.-.crcphage.s . 

a  large  focus  of  degenerative  .^lete ropbi  1 1  .s 
;  w;'..  .iur  necrotic  debris  which  expanded  and 

;.'iected  lymphoid  tissue  (abscess).  This 
:  w  ;.:  .  . ;  :  , ur.'i-ad  oy  a  minimally  compressed  zone  of 

.  :  a  (.•'.in.al  fibrous  response.  This  lesion  is  most 

witl.  a  bacterial  infection,  probably  Pasteurella 
1 .  Co.-leu  as  present. 
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Appendix  F  (cont.):  PATHOLOGY  REPORT 


1.  Mucous  cell  hyperplasia  -  The  epithelium  co:  •  m 
r;;r.dcm  ar.d  scattered  mucous  cells.  Cecal  crypts  v;c :  e 
diffusely  lined  by  similar  cells.  The  lamina  prop;'  ; 
a; stained  moderate  numbers  of  plasma  cells  and  few 
:  n-.  nrcphanes  and  lymphocytes.  Coded  as  present. 

Plasmacytic  infiltration  -  This  lesion  ccr.ni;-:*' 
i-ffuse  and  moderate  infiltration  of  the  lamina  pi;p'r 
nnmor .:s  plasma  cells  and  few  lymphocytes  and  macroph. 
:::  epithelial  changes  were  present. 

Typhlitis  -  This  single  lesion  of  the  sacculus  r 
; f  the  rabbit  cecum  consisted  of  a  diffuse  expansion 
larndna  procria  with  num.erous  macrophages,  heterophils 
fewer  lymphocytes  and  plasma  cells.  Crypts  contained 
.•■cderate  cellular  debris,  degenerating  heterophils  an 
f  e 'sir'iOphi  1  ic  fibrillar  material.  Within  the  lymph 
tissue  of  this  tissue,  there  was  a  single  abscess  tha 
tbl itcT'Oted  the  follicle.  Coded  as  present. 


Fibrinocellular  exudate  (Acariasis)  -  Debris  rem; 
from,  the  car  canal  consisted  of  abundant  f ibrinocol  '  u 
exudate  with  num.erous  scattered  cross-sections  of  mit 
r.rtbably  Pcoroptes  cuniculi)  .  Ceded  as  present. 
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